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Cylinder heads and valves

Cylander heads - Io remove (seelig. E8 t)
The operatioDs listed form the basic procedure to be
lollowed.In service. minorvarialions to this procedure
willbe encountered do€ lo the specification of lhe

L Cary out the usualworkshop salety precaulions
2. Drain lhe cooling system lsee Chapter L)
3. Depressurize the hydraulic sysrems (see Chapler G).
a.  Sl . rc\F r l  ,  ! | 'vp he \  cr  p ' r4"1 ' r 'L e.  ' t r r r '
5.  R€n'ove ei lher lhe fuel  n leci  on syst€n'  equi t r rerr l
or  rurbl)charging cquipn'ef t  as descnbod n the Er! l ino
Mohatcmcnt Systems Manual TSD 4737.

Induct ion manifold
a Dnr. ,ctr  ' t  i ,  rpt ,  9p. .  r l . rp\ \  . .  , r^L

r l t )unl i f !s i fd move t  f rom the vic ni ty ol  'B bar(

7. Remove lhe alte rnalor (see Electrica I tV anua s
TSD 4701 orTSD4848).
8.  l ) iscorneci  thc throt t lc  Inkal lc al  lhe br l l  Jrnnl
bcrkal . l  l l re lop ol  ihc lonl l  conlrol  ( {  lher,  ( l . l rdr
lho link.gc trap{ize 

'noudlii!, 
brackel f|dn lllc lxxly

9. Disconneor lhe coolant hose {ro'n lhc llxirx'shl
ho(sn|g oollel conieclnrr
1O Disconnecr lhe hcarer leod DaDe al  l l 'c  tcar ol  t '

1I  l )c l  :h al lc lccrr icalconrcct ions l rorn rhc
rhdrnoslal  hoosir)g swi lches Labeleach otrr)  k, l ic i I lnk)

I2.  Rctruve lhe setscrews sec!r i .g t l re lhef lnostr t  l )y
p!ss prpe to the coolant pump
I3. Unscrew lhe hansmiss o.  mo. l ! la lor  p ipc l ( )nr  l l io
Unidr s i tuaied at  the rear of  the induct ion maniktd.
14 Disconnect the p pes from the hydrr ! |  c l ) f t rkc

l5 Remove lhe induct ion man fold setscfcws rn( l

1 6 C.retur l ly  wi thdraw the i fduct ion mani lo ld D scrnl

17 netrrove l l 'e speed conlrolacl !a lor .ssemb y f .onl
the rear oI 'A' bank cylinder head (if not rcmovod

I a Uoscrew both the cap and rcach nlts trom thc

19. Disconnect thc leadst.om lhe spa.king phrgs
20. Bemove lhe nut and bolt sccu.inq lhe enginc
di fs l ick lubetolhe harness shal l  { 'B baok}.
21. Wnhdraw the isni l iotr  haf iess l rom lhemounl i  9
studs on lhe ocker covers
22 Careful ly t reethe sealand withdrawlho rockor

23. R€peat Opefat  ons I8 to 22 incl !s ivc io th.  ot l lor

24. Fenr. 've th€ steer ing pump lsee Chapler N)
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Cylinder head
25. Unscrewlhc rockershafl retaining setscrews but
€nsure that they remain through rhe shaft.
26. Withdrawthe rocker shaft assembly
27. Repeal Operations 25 and 26 on Iheothcr r@ker

24. Wi lhdrawihe push rods.
29. Remove the exhaost manilolds {see Chapler O).
30. Usi ig box spanner BH 7126, unscrcw lhe <iy l ind.r
hea{ l  fu ls Commence by unscrewing ihe nuts al  oacl '
cnd of  lhe €ss€mbl i€s afd progressively work inwaft ls.
31. Carclu ly f ree the cyl i f rder he.dls)and with. l r rw i l
l rom l l rc cns re Take care to ensLre ihai  the st lds do
foi  drDiave the lace ol  lhe cy inder h-"ad(s).  or  lh. t  tho
lhrc0d: i  o l  lhe st !ds are nol  damaged .s the cyhr i ( lc l
read(s) ls wi thdrawn.
32. Wi lhdraw ofd d,s. ! rd lh.  cyLrd--r  l rerd ( tas d(s)

Cyl inder head -  To f i t  {sce l is  E8 1)
l ' i l  1 l 'c  cyl inder head(sl  by reversi ' r iJ  the proco( luro t r rv,r f
lo, 

'errcvill. 
noliig lhe lollowing

1 Alwarj orsure that the cylnrde. hcad grskel{sl is
litlal ri{,clly The wod TOPis mrrkcd on onc sn|e.
2 Cylinder head gaskels shoukl lxr lillcd dry. No
ioinling compoun! is necessary.
3 l l  anycorc plulrs rre lo 14 l r t ted,  ensure lhr l .  iew
su:r ln '0 w: 's lnr  r \  r 'sal  , 'nJ l l r . l l Ip, 'd ol  lhe t , l r tU i :
coaled wilh Locl,le Supcrfasl 572 Tl'c corc plug slxtrrld
t lxrr  lx ,  ro ique l ighkrncd ro rhc f igurcs.Jrv.nr In Si)c l ron
E15.
4.  Bcforc l  l l i r )g the.y i r r ler  hcad iurs,  ensoic l l r i | t  rhc
s.  .J r l ' rcJJ\  i "  .k.  , '  , , , .1 'u l ' ,  ,  -  

.1 w,r l '  L ' . : , , '  ,1r , i  ,
o .  Screw t l rc n! ls onro ihe ihreads ' f i fgef  l ighl  ar l r l
then toquc t ightm lhem i .  Lhe coffect  s6que cc l rd(v
to Sect on El5)

Valves To remove (see fis E8 1)
Labc thc parts as they are removed Ih s wi l  errsuro l l r r l
lhcy crn bc rcassemb ed in lo l l re i r  or  g na posl l  o| l

To remove the valves.  specir l  too Rl l  7094 s
requlred lsee Inset B).
1. Remove the cylinde! hcads.
2. fil a lalve lool pedeslal al each end ol lhe cylinder
hcad Thc pcdcstals locate in lhe recesses oscd ld lhe
rockcr pedestals and aresecured by iruts a dbolls.
3 Pldce lhc ry l indc'  hcad on a s ' r i ld l ' le I ' i \a E"su' !
that tour wooden blocks lit into thecombuslion
charnbers. Ihe blocks supporl lhe valves whalsl the
spflngs are cohpressed.
4 t ' rser l  rhe fu lcnrm bar lhrough the holes in lhe

5. F t  thc valve spr ingj  comp.essing tool  undu lhe
i! cturm bar and fit the stirrup overthe valve 1op washsr.
6 Corlrpress the valve spring and rcmovc thc two
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: 7. Gradually release ihe presslre from the spring Valve guides - To inspect
'  compressing tool  The valve guides should be inspected whi lst  they are st i l

8.  Move the st i r lp f rom the valve top washer.  i t ted n the cy inder head.
9.  Dismant le the assemb y (see inset A) as fo l  ows. 1 Oblalnanewvalvegulde Examin€ the exis i ing

Withdraw the top washer, valve sprins. valve stem va ve g!i.les for wear, comparing them with ihe new
seal,  and bottom washcr.  gurde.
10 R€peai Operat ion s 5 to 9 inclusivetoth€ rcmaining 2 The rnaximum permissab ewearonthevalve g! ides
va ves in the cyl  nder head .  )sgiven n Seci ion E4, Dimensionaldara l f thewear
11. Turn ihe cyl inder head over and withdr.wthe valves.  to lerance is exceeded, ihe valve guides should be

removed ftom the cylinder head and new ones fitted as
Valves and valve seat inserts - To inspecr and reface descr bed i. Vatve quides To .emove and fir
1 Remove the va ves f rom the eng ne. Note thr t  each 3 Bettmouthinq at  the botrom end of  the vatv€
vave has i ts cyl inder number etched ontothesldeof lhe guidesls permissabte wirhin th e toterances sDeci f ied in
t ip Sect io i  E4, Dimenskrraroara.
2.  V sualy check that each valve head and seat ng a.ea 4.  Checkrhe c earance in the bore beiween each vatv€
s seNiceable lf a valve appears to be burni aw€y or siem afd tts respedive guide (r-"ferto Seclion E4,
cracked in theseai  ng area. f i t  a fewvalve Dimensiofatdara,  for lhe perm ssabte roterance).
3 Clean al  carbon from each valve head and cyl inder
h€ad comblstion area. using a w re brush. Valve springs To inspect and test (se€ fig. E8 1)
4.  Wash lhevalves and cylnder head in c l€an paraf f in.  I  Dismant lethevalveatrangemeni,  refertoValves

..  lhen. drv wi th compressed oir  lo reniove.
, :  5 Check thal  each valve scat ing area in the cyl inder 2.  Wash the spr ings n c iean paraf t in and dry usrng

head (v.lve insen) is serv ceable Fil a 
'r€w 

valv€ insert il conrpressed oir
anyare badlyworn. b! ] rn l .  orcrac(ed 3.  Visualy examine Lhevalve sprngs fordefecis
6 Enslre that  the stem and head of  each va ve s not 4.  Check the poundage of  eaoh spr i .g o.  a va vc
bent spr ng tester.  Data for th is poundage check can befolnd
7 Refacelheseat ing area on eaoh valve afd valveseal  in Sect on E4.
nser l  usinq the appropr iare recondi t ioning equipmenl.
l ' l resealrnglcshol ldbc45" Valveguides To removeand f i t  (see frs EB l )

When refaci ' rg lhe va ve scats,  remov€ l l ,e I  Remove lhe cyl inder head(s)
rnin mum amo!nl  of  mater al  poss ble to Uive .  'c lean 2 L.)  smanl le ihe valve assenrbl ies.
scat ing.  3.  Remove the valve gui . les usin!  spec . l  too
Note ! l  new valv-"  gu des h.ve l ,een f  t tcd,  thcy s l ro l ld nH 7207 (see i fsel  C).  Withdraw the su cles f rom t l 'c

bereamedbelorelhevalveseat insqtsarofaced. lop l rocker s ide) of  tho cy nd€rhead
8. l f  necessaD/,  t l rc cxhausi  valve seal  nsens mry be 4 Thoroughly c lcan the va ve gl ide bores L|  the
crowned with a 3O('cut ter io prevenl  pocket g cyl inder head and accumteiy measuro thc borc
L Us n!  a f ine,  good qual i ly  apping pasre.  l ight ly lap diameiers.
each valvc io ts seai .  Check ihe seal i fg using Pnrss an 5 Se ect  a new sel  of  oversize guides that wi l l  g ive lhe
b !e.  codect r1-arference l i t  when nstai led in thc cv i fder
I  O. Thoroughly wash ihe cy ndcr hcad(s) ond valves i f  head (see Secl  on E4, Dimens ona data).
paraf f  n lo remove al l  gr inding dust and lapp ng paste 6 l js ing the specia lool  RH 7207 (soe r fset  D),  draw
Dry ls i rg .omDrcsscd a r .  the v. lve gl ides in lo the cyl i  der head frorn t l rc top

(rockef s ide) Ensurethai  Lhe shoulderof lheguidc abuts
Valves To f i t  isee l ig E8 I  )  the cy nder head.
Tof l thevalvesreversetheproced!reglvef lorremova, 7 Usinglhespecia reamer RH 7825. or the 1!ngst,an
noi  ng thc fo l lowing. carbide t ipped varsion RH 7827, ream both the in ei  and
1. fanypaftsare serviceable,  a lways ensurethal  they exhaustvalve guidcstoihe f in ished size.
arc ht te. l  n iheir  or  ! inal  posi t  ons
2. Checkthai  the valves operate smoothly i f  their  Valve seat inserts-To remove(seef ig.  E8 1)
respective 9u des and that ihey are seating coftectly 1 The valve seat nse.ts shou d be mach ned olt ol
3.  New valves are specia y t reated on ihe stems to . id th€ cy lndcr head, leav ng a th in skin of  the inser l
r !nnrng in.  The black appearance w l l  wear of f  n seruice mater ia approxinrately O,25 mm (0.01O in) th ick
However, ih s will noi afiect the surface hardfess fema firg if thc cy|nder heacl.

Undef no circumstances mustthis coating be 2 After machin ng, carefully rctrrove the insed she I
removed. However, if the coaiing has worn off or if new from the bore n lhe cylinder head
rLrbber valve stenr seals are fitlecl. the valve sicms and
gu des shou d be lubr icated. Valveseat inserts -  Tol i t  (sce frs.  E8 1)
4.  Wlref  lubr icanon of thevalves ls req! i red,  thevalve 1.  Compare the siz-"  of  the insert  bore r  t t re cyl indcr
sLemsshoudbelubr icatedwitharassembly ubrcant hcad with the standard f  gures givef  i f  Sect iof  E4,
such as e ther Mo ykote G l laDid or Hocol  MTS 1OO0 n Dinrens ona daia
add t ion,  the va ve guides shou d be lubr lc. t -"d wi th 2 f  rhe bores do not conform to the s ize quored, i r  w I

.  ceanengneol benecessarytomachlneth,amloa arCerdameterand

t2lal  TSD 4700
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to fit oversiz€ seai inserts (referto th€ Parts Lisi)
3. Ensurolhatthe corect interferenc€ fit is maintained
when the inserts ar€ fitted into the cylind€r head (see
Section E4, Dimensional dala).
4 To fit the inse.ts, pla@thecylinder head in an oren.
orheat evenly to a tempemture of l50eC {3o2'n fora

5. The cylinder head should be quickly rernoved from
lheovenrndihe nsert / ' ldr iveninropost ionus,nga
soft drift.
6. Ensure thal the shoulder of each valve guide is in
contacl with ihe cylinder head (i.e. that il has not moved
during thetime lhatrhe cylinder head was in lhe oven ot
when thevalve seat inserts were ddven inro positionl
[ote Do not finash machine the valve seats until afrer

the valve guides have been reamed
lf the ns@ssary service faciliti€s are flol available, it

is recommendsd that the cylinder heads b€ returned io
Rolls Boyce Motor Cars Limited forthis work to be

Carbon deposits lorm in lhe combustion chamb€rs and
aftecl the cyiinder heads. valves. and pislon crNns

To decarbonize the engine it wlllbe fecessaryio
remove and dismanl le the cyl lnder herds,  then proceed

I Ensure thal  the pis lon is at  tdc.  using a bl ln l1ool
carefully remove lhe carbon deposil irom the piston
crown and rhe tor, face ofrhe liner. Do not use a wre

2. Carry out a similar exerci$e wilh lhc blunl loor on
lhevalves Complete the removalol thc ca6o deposil

Take care not to damage lhe valve sert  or lo make
heavy score marks in the cylind€r heads. Hcaw score
marks will quickly accumLrlate carbon and scliously
impair engrne perlolmance
3. Ensure thar as rhe cadon is removed, it does nor
enterthe coolanl passages of lhe crankcdse and cylinder

4. Discard the spa.king plugs tornewones.
5.  Repeat Operat ions 1 to 4 inclusive on the rernaining
combust ion chambers and their .especl ive components.
6 Wash the cyl inder heads and valves n paraf f in a d
dry with comprsss€d arr.
7 lnspect the valve guides
8. Inspecr rhevalves, the valve seals, and iho valve

9. Inspect the valve spriogs-
lO Assemble th€ engine by reveGing lhe procedure
given fordismanl ng. not ing thefol lowing.
a. Use new gaskets and sea s
b. Torque t ighl€n al l  nuts and setscrews 10 the f igures
qloted n ei lher Secl ion El  5 or Chaptor P.

EB_4
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Section E9

Crankcase breather system

Crankcase breather housing -To remove and fit a. Adjacentto the windscreen washe. reservoir

Fig. E9'l Crankcase breather svstem
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{see f ig.  E9-1)

I  Wilhdrdw the starter reldy siruaied eirher j

(Fouf door cars pr ior to 1989 model year,  and al l
Corniche/Corniche ll/Continental carsl or
b. Between the spring pot support brackels on the
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right-hand side ofthe engine compartment, To gain
access to th€ relay, romov€ the cover pan€l (1989
mod6ly€ar- Four door cars).
2. Slackeh the worm driv€ clips on the hos€s leading
tothe breathe. housing. Labeleach hose for
identification and thon tr6€ 6ach joint.
3. Remove the setscrews (item ll securing the
breather holsing to thg €ngine. Withdraw th6

4. Slackenrhe worm drive clips securing th€ hoses
to the housing and withdrawthe hos€s.
5- Rsmov€ the s€tscrew (item 2) retaining the inlet
elbowto the housing. Ease the flange from the
housing, not ing that s l ight resistance may be
encount€r€d due to th€ rubber seal ing r ing ( i tem 3) on
the locsting spigot.
6. Ins€n a small pointed instrument intothe gauze
and carelully leverthe tlam€ trap (item 4) from the
housang.

Turboch€rged engines
7. Reoeat Ooeration 5 on the connection to the
induction manifold.
a. Coll€ct tho meral disc valvs litem 5) siruared
b€hind lhe tldnse.
9. Unscrew and remov€ the setscrews {item 6,
situated around the too ofthe assemblv.
10. Withdraw the top and col lect the Bpring ( i tem 7),
guid€wash€r { i tem 8},  ond diaphragm { i tem 9).
11. Coll€cr tho metal disc valve litem 10) trom tho
smallerchamber located above the flametrap

All ensinss
12. Clsan al l  parts and examin€ them for
servicoabi l i ty,  part icular ly the rubber seal ing r ing(s)
and diaphragm {if fitted).

lfth€ rubber parts have covered a high mileage
and/or show signs oI deterioration, theysholld be

13. Asssmble the breather housing and fit it to the
engine by reversing the dismantl ing proc€durs.

E9-2



Sect ion E10

Engine lubrication system
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Oilpump - To remove (s€ef ig E10 1)
The operations listed form lhe basic pr@cduretobe
lol low€d. However,  minorvar ia i ions may be
encountered due to thc specilicalion of theengine.

1. Drivethevehicle onro a ramp ond chockthe ruad

2 Carry oul the usual wo.kshop safety precaltions
3. Drain the enginc coolanl {see Chapler t)
4.  Dfa n thc engr e oi l .
5. Remove the borlnet and Ediakr grille {*e
Chapler S).
6 Bemove lhecrLrnednve bel is (see Scct ion El3)
7. nemove the allernaror {see E letrical Manuals
TSD 4701 orTSD4848)
a. Bemove the oilcooler pipes (ilem 1) from lhe lower

9- Removethe auxi l iary cool ing lans lsee Elecl ica
Manuals TSD4701 or TSD 4a4a).
1O Rcrn(rvc l l rc rcfr igeralron condf l rscr lsce Clr .ptcr
C). ra{liatormolir and cowl, viscous cout}ling. rod
.ool ing fan (s(F Chapter L).

I t'rhtch.rsrxl q{ri'x}s
11. Rcmovc lho ldrgc -"xhnLrsldownlac pi fc l )dwccr
t he tur bocha(lter and I he Ilcxible l)ellows Also, .ernovc
the larlre he.lshiekl which is se.uied bysds.rews ro
the lur l )ochorger urxl  th{ :  lowcr l rcnl  covcr.
12 Bemove lheerhaust (xossovcr pipcrnd hc.lshiekl
f ro in benealh the sump
13. Femovelhe totochorg er oi l  .o l  uf t  prpe lo lhe

14 Remove the sctscrews reta ni |g the relr igerat ion
comfresso. mountrng brackcl  Lo 1l 'c  enqine (sec
Chapler C) Movc ll'e compressoi and mounting brackol
f rom lhe vic i r i i ly  ot  thc coolant p!mp.
15. Bemove rhe air  in iecr ion pump ( i f  f i l led)as
descr ibed in lhe Ef! ine M ragemenl Systems Manual

TSD 4737.
16. Bemove lhe s leer ing pump (sce ChaplcrN)
17. Disconfect  the engine coolart  p ipes (  ncluding the
heale. rehrn pipe) f.om the cooiaor pump
18 Remove the selscrews securing rho lhe.moslal
hols ng to lhe coolanl  prmp
19 Removethe setscrews securing thecool.rrl pump
to lhe crankcase WithLirawihe coolani  pump.
20 Discard the Neoprene seal which fils between tho
coolant pump and lowerlront cover.
21. Remove the setscrews trom ihe c€ntre of the
crankshall pulleyldamper. Withdrdw the pulley/damper

22. Re.novethe nrt  secu. ing thodr ive f lange to the

23. Using extractor RH 9765, wi thdraw lhe dr ive f la ge.
The flang€ is dowelled tothe crankshatt.
. )1.  Fnsure lhr l  

" l l  we 9ht s re aovpd from l ' ,e eng' 'e
ffoni mounlirg loot. Then. remove the seiscrews from
the €ngine mounting situaled below the lowerfronl

25 Disconnecl rhe electrical cables from the pressure
switch and o I  pressure t ransnr i t ter .  Then, remove al l  the
setscrews securing the low€rironlcover (see nsel A)
26 Carefullyslide any packing pieces lrom belween lhe
bottou of  thc lower f  ront  covcr and the mount ing foot.
Slightly raise lheengine if necessary. Takenole oflhe
I ' r '  k  

' rg I  
pcus so r lJ l  r l  Fy cd h.  u urnod l^ l l ' ( ' r '

27.  I rsen a le lersalgeor s imi lar  loolbclween the
bot(orn of  lhe lower cover and ihe s!mp gasket.  Slowly
work the teelcr gauge arcur rd the Fnrtlo break the si:al
28 Wilhdraw the honl cover (lhe covcr is dowelled to
the crankc.s(, ) .  Discard the gaskel .  Bomovo lhe o l
lraDslor pipcs (item 2l belwcen lhc lrort cover irnd
crankcase Discar. l i l 'e  'O r  i0s.
29. ncmole lheoi lp ipe relanrnrg plug from'A l )ank
sidc ol the crrnkcase.
30. P!sh lhe o I  fump oui  e i  p ipe l i iem 3) l l r rough th0
crankcasc. I hen, .ernove I h.! setsfiews seou rin!, t he
nurnD o!tkt clbow ( iem 4). Discad the !,askct lr('n rlrc
outbl  e lbowi,nd lhc 'O'r j rys i rcnr the ol l let  p ipc
31. Remove lheselscrews {ilem 5)selrrn€ tho pumt)
to t l 'o crafkcdse. Thei .  wi lhdraw l l re punrD k,Uolhel
wilh I I'e dowol ntscrls 0lern 6l
32. fo remove thc oi l  p!rnp dr iv i rg gcar,  re ler  lo
Seclioll E5. Crankshait To dismanlle

Oi lpump -  To test
lhe pump must betested on a rig whch has a variablc
or i l ico solhat the oi ldel ivery pressure l rom the pump
can bc reslr  o lcd The ng should also bo abLe to dr ve lhe
pumD at a cont.ollod speed and becap.bleol
maint . in in l l  .  conslart  temperalurc of  80 C (176'F) ior
th€ duration of thc lest

l f lhese faci l ' ! ies are.vai lablc.  Ihe pump shoLr ld be

I Drive lhe pump at 2OO revlmin.then adtust rhe
var iableorf ice unt i l the punrp isdel iver ing or at  1,03 bar
(15lbt / in?).  Wi lh theor i f iceat lh is sel l idg the oi /pump
delivery should be at least 4,55 lilres/min (l gal/min).
2 IVa ntain theorfrce at th issett ing.  Then, increasg
thespeed to 15OO revlmin, the pumpshould deliverno
less Lhan 9,0 l r res/mi (2 gal /min) at  2,89 bar
t421b i i ' ) .
3 The 16liefvalve should blow at approximalely 2,89
bar (42lbt l  n ' ) .

It lhe perlormanceol the pump d@s not con{orm to
these figures, proceed as follows.
4 Exanljnethe wo.king lsces of lhe punrp cover dnd if
necessary,  removcl ightwearmarksbymachnring.

ni88
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5. Comparethe pump clearance with thefigurssgiven
in Section E4 - DimensionaI data. ll n€cessary.enew the
pump casing and fli a new maiched sei of gears.
6. lfthe condition of thepump is poor thecomplete
pump should be renewed.

Oi lpump -  To dismant le (see f ig.  E1O 1)
1.  Hold the extemaldr iv jng gear in a sui lable f ix tu re,
laking care thal sufficient protection is provided lo
ensure that theteeth ol  the gear afe nol  damaged.
2. Bemovethe splil pin (item 7), nui {item 8}, and
washer ( i tem 9),  secur ins lhe dr iv ing geartolhe dr iv ins
shaft ;  caretul ly wi thd.awthe gear ( i tem 10)using the
extractor BH 8141. Remove the woodrul t  key l i lem 111

3 Unscrew theselscrews, removcihe end cover and
wlrhdrawlhe two gears fro'n the caslng.

Oi lpump -  To assemble {see t is.  E1O 1)
1.  Assemble the oi l  pump by reversing the prccedure
given lordismantling noting lhe tollowing.
2.  Examinc al lworklng partsforwearand inspect the
cnd covcrand oasing lordislodioni renew if necessary. li
thc end cover is lightly scored the marks maybe
removcd by machining.
3. ll lhedrivegear rs servrcerble, alwayseosuruthal rl
is f i r ted rntopostf f r thesarncwayoroundasi twas

4. Check ihitt the cnd tloal in the gears a d the
backlash bctween ll'o pu'rrp clriving gear and dnven 9oar
{rnlernal gears) is corecl (seeSection E4, Dimensrooal

5. Torque tighten lhe salscfews. nuls. and bolls tothe
hgures specilied in Chapter P.

Oil grmp To fit {see fig. El o l)
1 .  Fi t  the oi l  pump by reversins the procedure given kn
removal, noting the lollowing.
2. Always ensure thal lh€ oil pump gear is oI a
di t feref t  maler ia l to the m0t ing gear on lhe crankshatt
The oilpump gear should besteeland lhecrankshatl

Under no circumstances should gears ol like

l l  a newoi lpunrp dr iven gear is lo be f i t ted,  a so I i t  a
new oilpump driving gear 1o thecrankshafi
3.  l l  the d. ive gear is seruiceable,  aLways ensurethat t
isfitted into pos'ion the same way arouncl as il was

4. Ens!re that ail setscrews, nuts, and bolis are torque
tighlened to the fig ures specified in Chapler P.
5.  Ensl i rethatrhebacklash beiween the dr iv ng gear
onthecrankshaft aod rhegearon the pump $ cor€ct
(refer lo Section E4, Dimensronal clata and figure ElO 2).
6.  Wler f  r r r -s rhe sFrrc.ew\ s6cu- in9 t l_p pump lo
theengine, ensure lhat the dowol inserts aretalled lo lhe
holes f rom which theywere removed.
7 Renew the 'O' rings on the oilkansfer pipes
L Fi t  newjoints tothe lowertont covsrand the oi l
pump. f lhe i ront  colerto sump jo in i  is  damaged or in
poor condilion it will be necessary to removeths sump to
enable a new joint  to bef i r ted.

Fig. EIO 2 Checkins backlash ofoil pump gears

9 Setihe lron! engine rnountxrg slop plate ijap keler
to Secl ion E12)
lO. Fi t  a Dew Neoprene sealbetwcen the coohnt purnp
casi4 and lhe lower tront cover; also rene-w I he coolant

ll. Examaneall coolant hoses irr delcrioral iorr and
replaceanythalareconsidered unservrceabre.
12. Ensure that ihe dr iv i r rg bel ls are l i l led and adjusled
coneclly (relerto Sstion E131.
13. r i l l thc engine cool ing sysienr wi th the corrccl  ant i
freezo mirture {roicr to Chapler L)
14. Fi l l the enginewi lh an approved oi l ( refcr  to Engine
oi l .  Sump Io f i l l ) .

Oi l  f i l ter  can ister -  To renew (see f ig.  E1o 1)
1.  Drain lhe oi lhom thccngine bycarryrng ol l
Operat ions 1 10 I  inclusive,  under the head rg Engtrr€ oi l ,

2. Position a suitable conlaincr beneath the oil {ilter.
3.  Support  the { i l lera d unscrew, using a suiLable

4. DiscardthecompleLef i l tercanisterassemb,
5. Examinethe new canister to ens! re thai il is a
suitable approved rcplacement and lhalthe rubber
sealing ring s positioned corect y.
6. Lightly smear I he sealing ring wilh clean engin€ oil.
7.  Fi t the newcanisterand t ighten, using hand

Oil press!re gauge transmirlar and/or pressure
switch -To ren€w (see fig. ElO t)
L cdraour ' \€ usuarwo \shop.r 'stv precaur ions
2. Disconnect lhe electrical cable at lhe Lucar
conflection on the trafsm tter (item 12) and/or Pressure
switch (item 13).
3. Usirrg the appropriale size spannet unscrewthe

4 Fitthe unit in the reverse order, ensuring ihe thredds
a.e coated with Locliie 572 prior to fitting.

@ Folls-Royce Moror Cars Limired 1983
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Oilthe.mostet - To ronew {se€ fig. El0'1)
The funct ion of thethermostat  { i tem 14)f i t ted intothe
oil filter elbow is to allow oil to flow through the
engire oi lcooler when i t  has reached a pr€detormined

l- Carry out the usual workshop safeiy precautions.
2- unscrew the thermostat from the elbow.
3. Fit the assembly in the reverse order, noting that
the seal ing washer is in good condi t ion 6nd that the
threads are coared wilh toctite 572 prior io fitting.

Oil level sender unit - To r€new
1. Carry out the usual workshop satety precautions.
2- Drain the engine oi l  ( refer to Sump -To drain).
3.  Locale the assembly s i tuared in the s ide ofrhe

4. Bemove the healshield.
5. Disconnect Ihe electrical connection.
6.  Eemove the setscrews secur ing the uni t  in
position ancl collect the washers,
7.  Careful ly ' f ree' the jo int  and withdraw the sender

a. Fit ihe assembly in the reverse order, noling that
the jo int  faces must always be clean. Always l i t  a new
gaskel coaled with Wellseal Ensure thal rhe word
'Top's lamped on the assembly is towards the top of

9.  Fi l l  the sump with oi l  ( refer to Sun)p -  To f i l l ) .

Engine oil

1. Position ihecaron a ramp and carryoul theusual
workshop safety pre€aut ions.
2. Raise the ramp.
3- Position a suitable container beneaih rhe sump
drain plug.
4. Clean the drain plug, sealing washer, and a small
area of  the sump around the drain hole.
5 Unscrew rhe drdin plug, collecr the alominium
seal ing washer and al low the oi l  to drain into the

6- Examioe the condl t ion of  the aluminium seal ing
washer and renew if necessary.
7. Ensure that the plug and washer seating area on
the sump is both c l€an and dry.
8. Fil the sealing washer and plug to the sump and
r9hten-
9. Fit a new oil fi lter canister ifnecessary by carrying
o'rt Operations 2 to 7 inclusive. under the heading Oil
f i l ter  canister-To renew.

sump- To till
I t  is  most importantthat only ongine oi lofan approved
grade and manufacture is us€d, rsfer to Chapte. D.
1.  Raisethe bonnet and opeh the f i t lercap.
2. Pour 8,4 lilres (14.7 lmp pt, 17.7 US pr) oflresh
approved oi l  into the system via ihe f i l ler ,9,4l i t res
(16.5 hp pt ,19.8 US pi)  i f the{ i l ter  has been changed.
3. Check the oil levsl.

Sump - Oil l€vel to check and top-up
The vehic le must be standing on levelground an. l the
engine switched off. h is most importantthat only
engine oi l  of  an approved grade and manufactur€ is
usecl, rster 10 chapter D,
1.  l f  the sump has just  bsen f i l led wi th f resh oi l  or  i l
the engine has been switched off, allow at leastfour
minutes forthe oilto drain into the sump.
2. Withdrawthe engine oi ld ipst ick and wipe i t  c lean.
3. Insenrhe dipstick into its position.
4.  Withdraw th€ dipst ick and read the oi l  level .
Maximum and minimum oillevel marks are indicated

5. Top'up the oil level if necessary, by pourins a
smal lquant i ty of  f resh engine oi l thfough the f i l ler .

Do not overlill.
6. Aftertopping up ensure thatthe faller cap and
bonnet are properly closed.
lmportant Do not operale the engine ifthe oil level as

belowthe minimum mark on the dipst ick.
Failure to observe this precaution could
.esuh in se.ions damag€ to lhe engine.

l f the l i l ter  canister and/orthe sump
drain plug have been disturbed, check for
oi l  leaks around the two components,
immedialely after lhe engine has been

Engine oils
Prolonged and repeated conract with mineral oil will
resul t  in the removal  of  natural fats f rom the skin,
leading to dryness, irritation, and dermatitis- In
addi t ion,  used engine oi lcontains potent ia l ly  harmful
contaminantswhich maycause stin cancer. Adequale
means of  skin protect ion and washins f  aci l i t ies should

For fu l ldetai ls on engine oi lprecaut ions.
reference should be made to Chapter A.

E10-4
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Section E'l 1

Hydraulic pump push rod assemblies

Hydraulic pump push rod assembly - To remove o r turbocha r9 ng eq! ipment as applica ble (see Eng ine
{see fig. El I I ) Managemenl Systems Manual - TSD 4737).
1. Carry outthe ususlworkshop sat€ty precaut ions. 3.  Drain the engine coolant (se€ Chapier L).
2 Remove eitherth€ fuelinieciion syslem equipment 4. Depressurizethe hydraulic systems and romovethe

@Et

lRl
@

v"

Fig. Et l -1 Hydraul ic pump push rod assemblies
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hydraulic pumps {seChapte.Gl housing and fl6nge, togetherwith theshimls).
5. Removethe induction manifold. 12. Care should be laken to ensure lhat no dirt orothsr
6- Progressivsly unscrew the setscrews (item 1) forelgn matl€r is allowed to come ntoconiactwiththe
securing lhe tappet chest cover to the crankcase. The eiposed components, especially the eccenlrics or the
setscrews must be removed progressively, otheNise c€m face ofthe followers.
itlhe brake pump opemtang camsare atlheir peak, 13 Add or subtracl the neces$ry sh im washers.
djstort ion could occurto thetappei  chest cover.  14.  Fi t the push rod housing, shims, and pump
7. Wiihdraw thetappet chest cover (item 2). mounting flangetothe tappet chest cover.
L From the undersido otth€ lappst chesl cover, bend 15. Fit the push rod.
backthetabsof ihelockwasheB(i tenr3).  16.  Temporai lyf i t lhetappetchestcoverassemblyto
9. Unscrew the setscres securing lhepush rod lhecrankcase. Using adepth micrometer. confirm that
housings ( i tern 4)tothstappet chest cover.  the dimension f iom the pump mount ing f lange tothe top
lO. Removethe housinss. Collect the shims (item 5lif fa@of the push rod (item 10)is correct, referlo Seciion
filted, as lhe pump mounling tlange (item 6) and push E4. Dimensional data.
rod housrng are detached. l7 When the dimensionfrom the pump mount lng

tlange to lhelop face ofthe push rod is correci, remove
Push rod housings - To dismantle 6nd assemble theiappet chest cover. Then, s€cur€ the retaining
{s€ef is.E111} setscrews wi lh the tabsof lhe loct-washers.  Fi i  the cover
1.  Sl idethe push rod ( i lem 8)rhrough lhe hole in the as descr ibed in Sect ion E7.
push rod housins.  18 Fi l thehydral l icpump(s)asdescr lbedin
2. ftessthecam tollower {item 7) ntlo thecentrc Chaptef G
chamber of  the housing {see InsetA).  L i f toul lhec m

3 Discard the'O'  r ing ( i tenr 9).
4.  Exarninethecomfonenlsforwei,r
5. Clean thc Ar@ve n thc cam follower a|ld fil a new
'O ing.
O. Wash allcomponenls i clean parariin
7.  Assemble thecomponents by reversing the
drsmant l ing proced!re

Hydraulic pump push rod assembly Tolit
(see fig. El I I I
1 Ensurethal  a l lcomponcnis areclean, panicula y
lhe mat ing faces of lhelappet chest cover and ihe

2 Fi t  th€ push rocl  housing assembl ies lo the
undersde oflhecove..
3.  Fi t  the pump mount ing l lange and shim{s) on lop oI
lhe cover and secure in position wilh setscrews afd lock

4. To checkthat the push rods arc corectly set, rotate
the€mshaft untilboth hyd.aulic pump eccentrics areat
bortom dead centre (bdc).
5. Tempo.arilyfit thetappet coverand progressively
tighlen lhe s€tscrews.
6.  Rotatelh6e ginetof ind the exactbdc posi t lon of
ihe hydraulic pump push rod.
7.  Using a depth micromet€r placed acrosslhe pump
mounting ilange. meas!re the dimension 10 the top of
lhe push rod {see ilem 1O} Thisdimensioo should be
between thefigures quoted in Sect on E4, DimensionaL

8. l f  thedimensionis incoffect i twi l lbenecessaryto
al ter the shims underthe pump mount ing fLange Th€
shims areavailablein lwosizes. reler to Section E4,

I Toalter the nLrmber of shims, carryout the following

10. Remove thelappet chest cover.
I 1 . Remove the selscrews securing the push rod
hoLrsingtothe p!mp mo!ntrng i  ange. Remove the

E11-2
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Section E12

Engine removaland installation
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This section describesthe removalol the engine through
the bonnetapedure. Detailsforlhe removal of the
engine, lorque conv€rterlransmission, andfront sub-
Ldme asone Jni l  Jrom benedtn lhe car.  dre givFn rn
ChapterH.

The operations listed in thls sectjon arethe b€sic
slepsto befollowed when removing theengine. The
sequence of operalions mayvary sLighny dependent
uponthe specilicalion olthevehicle. Therelore, ir is
d waysadv "JD 

Frochecl lhdlal , "ables.roon s.  p ipes.
etc. have ben disconnecled belo' c nfi Ing the eng I ne

Engine-Toremove (see figs. E 12'1 and E12 2)
1.  Dr ivcthe car onlo a ramp.
2. Cary out !l,e usual workshop safety precaurions.
3.  Chock bolh thelront and ref i  road wheels.
4. Disconnecrthebattery.
5.  Baise the bonneL and cnsora thatthe wing covers
BH 2684 and lincrs BH 2685aretilled.
6.  Aemovethebonnel(seeChapterS).
7.  Drainlhecnsinecool ingsysrem{seeChapterL).
8.  Depress!r ize the hydraul ic systenrs (see Chaprer c) .
9.  Drain the cnsineoi l (seeSecl ion E1o).
Disconnect thc oi lcooler pipes f rom thef i l lerelbow.
Allowany oallodrain into a containerand then blank off

10.  Dischargclheaircondi t ioningsystemrefr igerant

l l  Fe'nove rhc \pedconrrol  sysrem aclurtor.
12. Bemovethe top and bottom radiator hoses and
bla n k thc open con nections.
13. Removetheenginelanassembly.Then,removethe
radiatorand cowlassembly lsee Chapter L).
14. Disconnecrtho heater tap feecl  and rerurn hoses
f.om the engine. On 1989 modelyearcars. also
disconnecr the coolant expansion bonle rerurn hose.
15. Dis0onned the refrigerantpipes from the rear of the

16 Remove the air  intake trunking. On carcf i l ted wl th
an exhaust emission controlsysrem, also remove theair
in ject ion hose torhe air f  ter  housing. On I  989 model
year luf bocharged cars, disconnect rhe turbocharger ro

17. Fn a clamp lo lhefeed hose from the steering
syslem remotereseruoir, Disconnect the steering purnp
andieering racklo oilcooler hoses. Allow the oilto
drain into a container and then btankrhe connect ions
la. Disconnect and remove theexhaustgas
racirculat ion (EGB) leed pipe ( i f  f  i ted).
19. Suppontheweightoftherearsectionof theexhaust
system. nemovethefront section ofthe exhausi system
and downtake pipes (see Chapte. O).

On turbocharged cars,  removethe exhaust
connecting pipe behreen 'A and 'B' bank manafolds.

20. Depressurize the fuel system. Then, disconnect the
bodyto enginefuel hoses. ALso, the fuel evapo r€tive
convol canist€r hose, it applicable.
21. Clamp the hydraul lc system reservoir lo brake
pump hos6lo prevent reservoir drainage. Ther..
d isconnectrhe hosesfrom the pump inlet  p ipes.

Fil blanks to the open connections.
22. Removethe staner motor (see Electr icalManuals-
TSD 4701 orTSD4848).
23. Posi t ion a jack under lhe rear of the engine sump.
Placea piece ofwood between the head oflhejack and
the sump. Takethe welght of the engire
24. On left handdrivecars, remove thethrottl€ linkage

25. Bemoverherorqueconverrertransmission {see
ChopterT).
26. On four door carc only, disconnect the small
dampers (adjacenttothe cnglne reaf mounts) l rom the
rransmission adaplcr plaic.
27. Disconnecttheaccumulatortobodyhoses.On
lurbocharged cars, lhese hoses aresiluared on the lelt.
hancl  s ide of  the engine compartment.
28. Tempo.a.,ly clamp thctwo accumulaiorlow
pressure returnlo reseruoir hoses. oetach thehoses and
suitably blanl I he open cnds.
29. Disco n nect the accelera tor lin kage al the long rod
and detach thc isolalortrapeze from the body.
30 Disco n nect all the relevanl electrical con nection s
andcl ipping poinls on ei ther s jde of lhe enginc {see l igs.
E12-1andE12-21.

On lurbocharged cars, rcmove lhe le ft-hand fronl
side/position la m p. Then, disco n nect the boost conrrol
elc.tronic control u njtlknock sensof (ECU ) (sec in set C).
Also, on cars prior to 1989modelyear, disconnect the
igtrition and Iuei injectior eleclronic conlrolunits (ECU)
sirualed beneath rhe facia in the igh t hand foorwell
area. Remove the engine closlng plate on the bulkhead
ardpul l the rwo Dlugs 

'dmoved. 
rhrough tolheengine

31, Detach rhc ele( l '  icr l  .onn{t  ions lo th.  igni l io"
col l (s)  and distr ibuto(s).
32. To liftihe engine, fil slingsaround lhetronl and rear
ol the engine. Ensurethatthefront s l ing is not
positioned underthe front pulley. Using the speciai
l i f t ing El ing RH 9732, connectthefrontand rearsl ingslo

33. Takethe weisht of  the engine.
34. Disconnectthe front and rea.engine mounts-
35. Check ro ensure rharro cablps.  p ipes elc, ,  era.
connectecl to the engine.
36. Carefully lift the engine and then move slightly
foMard,ensuring that it does notfoulany poinl ofthe
€ngin€compartrnent.
37. Continueto laftthe engineoLtofth€ vehicle. Once ir
isc lear, lower i tdown omo a sui table stand and secure i t
in the uprightposition

11/84
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Fig. E12-1 Electricai disconnection points (Cars prior to 1989 rnodel vear)
AValanceloenqineIoomconneci ]ons(AI lcars)DIgni tonampif ]ercon.ect ions(T! lbochargedcarsonIy)
BVa|zncctoengineloomconnect]ons(A| |cars)EE|ectroniccontrolUni tconnect ions{Tulbocharged
C BoostcontrolECU(Turbochargedcarsonlv)  carsonlv)
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Fis El2 2 Electrical disconnection points (1989 model Year
A Valancctoengineloomconnecl ionsand

relaymounls(al lcars)
B Valanceto engine loom conneci  ons 1l \  lca.s)
C BoostcontrolECU (Tu.bocha.ged cars onlv)

D Lsni tonampl i i ierandco connect lons(Turbocharged

E Electroniccontroluni t  and valanceto englne loom
connect ons (Turboch.rged cars only)

l t rBS

. Ro s F. \ , .e Molor C.rs L mtea r331j

TSD 47OO

E12-3



@

tRt
n.

.€/.

Ensin€ - To fit (see fiss. E 12"1 and E12.21
Fitthe engine by reversing th€ proceclure given for
removal, noting the following.
1.  When lowerlng the engine into posi t ion,  ensurethar
the flywheel assembly and rearoftheenginedo not
become trapped against the rearcrossmemberof rhe

2. With thefrontengine mounring serscrews slack,
adjustthe position ofthe engine rnounring stop ptate so
that lhere is a gap of betwe€n 1,52 mm and 2,28 mm
(0.060inand 0.090 4n). betlveon th€ bonded rubbe,
strip onthe stop plate andthecrossmemberbracker
{seef ig.  E12-3).

The stop plate has elongated holes to allow

On 1989model yearcars,the distance between the
engine rollstop plate and bufferon each.earengine
mount must be setto between 4,0 mm and 5,5 mm
10.158 in anclo.2'16 in). Tocarryout ihisoperation, first
s lacken thetop secur ing bol ts on ihe mountto be
adjusred. Using a soft metaldrift, carefullytap the top
plate of the mounl unt i l the cof fect  set t ing is obtained
lseefig. E12-4).Then, torque tighlen the bolts.
3.  On four doorcars only,  when f i t t ins ihe sm:
dampers adiacent tothe rearengine mounts, the
danrper rods should point  downwards. Fi t thetwo
lapered rubberseitherside ofthe engine mounting plare
brackel with theiaper pointing downwards and rhe arge
cupwasheron lop. Thetwosmallercup washersand
' . ,bbers I i t  oa.r .  l .  s  dc o ' the sLb. l 'dne ordcker
4. On lurbocha.ged carsprior to l9a9modelyear,
reseal the bulkhead closing plateswith Buty ship
$ealant afterthelwo ECU connections have been made
in the r ight-hand footwol l  area.
5. Connecl allpipes, hoses, and cablesas describlrct an
lhe releva n t .hapre rs.
6 Fi l la l l  npcessdry syslums rc ous' . r  iU, .o;n t l rp

/  | |hr . . r ia le y lhe e.q n,  stJns.  i 's l ,ec '  lor  obvro,r-
leaks. Then, whils! rhe engirre is wa I ming op ca rry out a
llrore detailed iirspection for Leaks
a. When rheengine is ar normaloperating
lenrpcraturo, check all lluid lovels and cofiect as

9. Road lcsl  Lho c.r  anclcatryol t  any adjusrnrenrs as

Fig. Er2 3 Ensine front mount stop plate gap

Fis. E'124 Rear ensine mount s€-ttins (1989 model
yearcars)

A 4,O mm to 5,5 mm {0_158 in toO.216in)
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Section E'13

Engine drive belts
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aefore commencing ro adiusl rhe drive belts, inspecl
them for s igns of  wear or crackins.  Any bel ts found to
be unsalisfactory, should be renewed-

If after adiuslm€nt, a rnatched pair of belts have a
marked var lat ion in rension, a new pair  shou c,  be
l i l led Atways renewbolh bel ls In a matched par,  even
i f  only on€ bel t  is  taul ty.

Threc bel l  tension loads are speci f led;  a new beLl
lord for replacement (new) bells, a retonsionrng load
for bel ts which are sat isf  actory for  f  ur ther selv ice,  and
a Ininimum acceptable load, below which the bel l
should br)  re iensioned.

The bdLl  tensiof  must be checke. l  a l  a poi f l
nr idway bctween two pol lcys (see f i9.  El3-1).  usins Lhc
At las Copdo bel t  lonso'ncler,  RH 12211.

Belt dressing must not be appliedto prevent belt
s l ip.

Eelt tension -To check
1. Ensurc thal  lhc us(alworkshop salc ly p(raulnt is

?.  Ensure that lhc enlr i r tc is mld ia wah ensinc wal l
r . t r rnr  r  s l ighl ly highcr bel !  tension.oading).
3.  Eratr ' i r i ( i  lhc t rack oi  the bc I  around lhe In dway
poant ol  lhc span. l f  rny rrrcgular i l ies rrc found, causo( l
l )y r  jo ln ln the f lbres,  etc. ,  rhen rotale the e ' r ! lnc uf t r l
thc area of  bel i  is  accepLable.
4. Belt lcnsion readinlrs shoukl always be t.kcn on
ofc belr  only,  Thcrek,ro,  when measrrr lng tw n bel ts
lhc bel l  b locker should Dc i i l led pr ior  lo uslng lhe
lonsomoler (scc l ig.  El3 2).
5.  Oper\  l l 'e  jaws of  tho c lampins L. , f  t  i ry apply ns
t /c\surc rr  rhc rwo po;rrs.nd,c.red l ,y r l rn "rrows 

i . .
f i ! ,ure E13 2.
6 Posi t ion th. i  c lampins unl l  at  a p(, i f t  ml. lway
bclween pul levs.  Release lhe pressora f rom lhe unj l
7 Adjust  the smal l  Al len scrcw on ihe c lamping oni l
. r ' ' r i  . r rc.rn I  wi  lor  y j , .s s l  Jc " 'or  s l l 'e bnLl
8.  Sqrce2e the l r igger on tho hand held sauge. Thc
readlng dlsp ayed on t t re gauge when the red lamp
l lurninalcs,  is  lhe be I  lension Repeal thLs proced!re

unl i l  the readiogs are consis lent .  Noro th is f inal

9 Bemove the clamping uni l  f rom the bclr .
10.  Folate rhe engine.
1l  Repoa( Op€rat ions 5 to 8 inclusive The average
ot rhe rwo nored reddings is lh. . l r ivs l re l l  rensro^

Note l l  rhe two readings vary by more than 45 N
(10 lbf) , lake a th i rd read ng af ter  again rolat  f9
the engine. Discard tho exceptiofl al value and
avera9e lhetwo remainlng readings.

12. lf necessary, adi(sr the beh lensioo asdesc.ibed
under the relevant heading.

Note Do notadjusrthe dr ive beLttenslon un ess l th6s
Iallen below the minimum acceptable load.

Fig. El3-1 Engine dtivebelt adiustmentand tension
checking points

Fig.  El3-2 Clamping uni t  in posi t ion
rA Aelt blocker

2ta9
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Drive belts - To renew
I Be ease the tension from the par i icu ar be t(s)  and
remove the be t(s) f rom the pul leys.

Always en su re that the correct approved
replacemenl is obtained and fitted.
2. Inspeci rhe pulleys and pulley grooves.
3.  Before f i t t ing the bel ts always ensure thatthey are
in good cordi t  or  w lh no mdrled vaiat io.1 r  s i /e.

Crankshaft to coolsnt pump/steering pump
The bel t tension meter reading should be asfol lows

1. Th€ bel t tension isadjustedbya ter ing the posi t ion

2. Slacken the al ternator mount ing setscrew and the
clamping setscrewon the bell tensioner situated
abov€ rhe alternator.
3.  Careful lyadjust  lhe tensioner unl i l lhe correct  bel t

4.  When the bel l  tenslon is correcr,  t ighlen the beh
tensioner c lamping setscrew and a ternator mount lng

5. Ensurethebel t tension sst i l lcorectwhenthe
ahernator is fu l ly  secLrred.

Crankshaft to relrigeiation compresso.
The belt lension meler reading should be as follows

Minimum acceptablc

Minimum acceplable

400 N to 450 N
{90lbf  to 100lbf l
360 N lo 400 N
{40lbf  to 90lbf ,

250 N (5s 1bf)

400 N lo 450 N
(s0 tbl  to 100 bi)
360 N 1() 400 N
(40lbf  lo 90lb{)

250 N 155 |lt)

Minimum acceptab e

Mnrimum acceplable

400 N to 450 N
(90lbf  lo 100 lbf)
360 N to 400 N
(80 bf1o90 bf)

250 N (55 tbi)

250 N lo 300 N
{55lbf10 65lbf)
250 N to 300 N
(55lbf to 65lbf l

200 N (40lb0

1. The renslof  of  th is rnatched pair  of  bel ts is adjusted
by al ter ins the posi t iof  of the sreer ing pump.
2. Slacken the setscrew secur ing the steer ing pump
mounl ing brackel  p ivot  and the clampirg setscrew on
lhe bel t  lensro er s i luated below the sloer ing pump.
3. Carcful lyadjusl  lhe tensioner unl i l lhe.oi iect  bel t

4.  When lhe bel i  tension is conect,  t ighten the
tensioner c lamp and nro!nt lns bracket pivot

5.  l I  the al lcnrator bel i  is  lo be adiusl(x l  the mo!nLin{ l
brackel  p ivol  selscrcw can remnin s lack unr i l
adjustmenl has been canie. l  oul .
6.  Ensure lhe beh lension is st i l lcorrecl  when lhc
slcerang pump i$ ldly securcd.

Crankshaft to coolant p(mplalternator
Thc bel t  tension rneter reading shou d bo as fo l lows

I The belt tension isa.ljuslecl by alterins lho position
of lhc relrigeralion comprossor.
2.  Slaclenthecomprcssorpivotbol tsat thelronland
the rear ot  the compressor afd thc bel t  tcnsion. i r
cLanrprng setscre! !
3 Car-" fu l ly  adjusi  the ldrs iohcl ,nr i l  the coirccl  he I

4,  Whcn rhe bel l  lens on is corrccl ,  L ighlcn th0 bcl l
lensioner c lanpang setscrcwand theconrpressor pivol

5.  Ensure the bcl l  lcnsion is s l i l l  corecr when lhe
cotr'Prcssor is lully sccured
Note l f  the engine is f i t ted wi th an air  in icci ion pump,

i l  wiLl  be fecessary to rc lease thc tcnslon or ts
dr ivc bel t  as lho tcns on wi l l  be af fectcd by the
adjuslmenl ot  thc io l r igerat ion compr cssor.

The bel l  should be rerensioned as descr lbcd
!nder Air  pumf lo refr igerat ion comp.essor,
when adjuslmcnt oI  ihe relr igerar ion
compressor bolt has been complcled.

Ai. pump to refriseration compressor
The bel t  tension metef  reading shoLld bc as to l lows

1. The bel l tension is adjusted by aher ins the posi l ion

2 S acken Lhe air  pump pivot  setscrew an. l the bel t
rons oner cLamp ng scrscrew.
3 Careful  y adjusl  lhe tensioner unt i l the correcl  bel t

4. When the belttension iscorrect, tighten the belt
lensioner clamping selscrew andthe air pump pivol

5.  Ensurethe bel t  tension is st i l lcorecl  whsn the air
pump is fu l ly  secLred.

Fig.  E13-3 Checking a bel t tension

E13-2
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Section E14

Fault diagnosis

Symproms possibto caus€
1 Efgine fa Is to start (siarter motor inoperai ve) 1. (a) Batrery masrer switch in OFF pos t on

(ca6 othet kan those contoming to a West
cernak specification)

(b) Gear ranso seloctor o! t  of  ne! t 'a or park
posrlron.

{c) lgnition fuse blown
(d) Bat lery d schargcd.
(el Break or high r€sistamc€ in battery connections

and starter relay conneclions.
( l )  AuxiLary st€rter r€lay faLr lLy ( i f  t i t tcd)
(q) Faulty staner inotor_

, 2. Engine tails lo st! r1 (startar moto. operates 2. {6) Banery discharged.
, bul fails to turn ensinel (b) Fauttysta(ermotorcircuitlreturroEtectrical

Manuals *TSD4701 or TSD aa48).
(c) Fau lystartermotor.
{d) Faulty starter solenoid kefer to Electrical

Manuals-TSD 4701 of TSD 484a).

E@
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3. Engine la i ls  to | l rc

4. Poof crgine idlin!

5 Incotrecl  efgire id le spced

3 {a) No lueldolivereil to engnE lrel€r ro Engine
Manag-"msn1 5r. , . . .  t .nual  TSD 4737).

(bl Faully ignition syslem l.etcr to Engine
Management Syslems Mrnual TSD 4737).

1c) Excess f le in ensine (reler lo Eosine
Management Systems lvlanual TSD 47371.

ld l  I ' ro ' recl  merc, ing oI  luet  l reter lo Eng,ne
Mafagemeni Systems Manual TSD 4737).

4 {a) lD.oftcct nretering ol luol (refer to Engrnc
Managcment Syslems Marual  -  TSD 4737).

(b) Incorect ignition timing (rejer io Engine
Managemenl Syslems Monual TSD 4737)

("  Ar '  ledls i ,  . -ductro" sysre- l .e,cr  ro Engine
Management Systems Manual TSD 4737)

{d) Incotrcct idle speed (refei to Enginc
[ / ]anaqemenl Syslems IVl0nual  -  l  SD 4737).

{el Air leaks in erhaust system kef€r ro Chapter O
and Engn|e Managem€nt Systems Manual
TSD 4737)

5.  (a) Incorccl  meier iDg of  fucl  ( re ler  ro Ensine
Managemenr Systems Manual - TSD 47371

{b) Ihrortl€ conrrols sricking lreterlo Engine
Man.g6ment Syst-"nrs l \ ra iuat  -  TSD 4737)

{cl lncoriect setting of throttle body ai. by pass
screw {refer ro Engine Managemenr Systems
Man!al  TSD 47 37).

ld) Air leaks in induction sy$tem (refer ro Eogine
ManagemeDt Systcms Manual- TSD 4737)

(e) Foulty idle spe€d control sotenoid (refer ro
Engine Management Syslems Manual
rsD 4737t.

r,88 TSD 47oo
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,  - )Symptoms Possible caus€
6 rr€gLrlar running 6. (r)  Fau ty sparklng plus(s).

(bl Faulty ignition system {r€fer to Ensine
Managemsnt Systems Manual - TSD 4737).

(cl Air lcaks in induction syslem {refer to Engine
Managemenl Systems Manual - TSD 4737).

ld) Air l€aks in exhaust system (refer to Chaplef O
and Engine f t .4anagement Syst€ms lr4anual-
TSD 4737).

(e) Inconect motoring offu€l{r€fer to Ensine
Managsment Systems Manual - TSD 4737).

{f) Inlel and exhaust valvos nol soating
coneclly lrcJ€r lo Seclion E8). Examine
valve sests and springs

1g) Defective cylinder head gEskel(s) lrefer to
Section Egl. Examine cylinder head sasket(s).

7. (a) Fauliy sparkins plurrls).
(b) Fallty ignition syslenr kaf€r to Ensi .

Management Systems Manusl  TSD 4737).
(cl Air leiks In Inilucrion syslem keter lo tnginc

Managcmcnt Systems Manual ISD 47371.
ld) Air leaks in cxhaust system ke{er lo Chapter O

and Engi|e Manag€menl Systems Manual
rsD 4737).

(e) Blocked or obslrucied air  in lake f  te l
( refer lo Engi ie [ ,4ano9emenl Syslems N/]an!r l
-  TSD 4737).

{f) Incotrecl 
'nel€ring 

of fuol (refer to Engino
Manosement Systems Manual - TSD 4737).

{9) Thronle linkage slickiig or incoireclly
adjusted {reler to Ens fe Manas€menl
Systems ManLro ISD 47 37 ) .

(h) Woft, trurot, or slicking valves. Broken or
weak valvc spriogs (refer to Section Eal.

{il Defeclive cyhrder head gasket{s) (refc. lo
Seclion E8l

8. Engine 'splis back' 8. (.) Incorecl melerifg of tlre (r€fer to Ens n€
Managemenl Systems Manual - ISD 47371

(bl lnlet valves not seating correclly {refer
lo Seclion Egl.

lc) Incorrecl grade offuel.
(d)  Air  ledks in nduct ion syst€m (refer to

Engino i \ / landgemeft  Systems tv lanua -
TSD 473 7).

(e) Faully ignilion system {r€f€r to Engine
Managernent Systems llanual - ISD 47371.

(f) Heavily corboned ensine lreler ro Section E8).

I Engina ?uns on' 9. {a) Ensine ov€rheatrng.
(b) Faulty ignition limins (refer to Ensine

Management Systems lvlanual ISD 47371.
{c) Incorecl metering olluellrotsr to Engane

Manag€msnl Systems Manual TSD 4737).
(d) ncorrecl  d le specd.
(e) Thfot t l€ controls st icking (refer 10 Engin€

Management Systems Manual - TSD 4737).

E14-2
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"".".-"10 Delonaitons ln s encer I O. (a) Incorr€ct rneraring ol fuet kefer 10 Efls ne
Manasement Systems Manuat - TSD 4737)

{bl Faulty ignilion system (ref€r to Engin€
Managemsnr Systsms Manuat - TSD 4737).

(c, Air leaks in exhoust system {rsf€r lo Chaprer O
and Engine Managemsnr Syst6ms Manuat -
TSD 47371.

(d) Exhaust valve{s) sticking (refer io Sscrion EB)

11. (a) Loss of coolant.
(b) Faulty thermostar
(c) Broken or slipping drive b€tls.
(dl Faulty coolant pump.
le) Weak fuel/air mixiure.
(r, Inadequate engane lubricalion.
(sl Faulry ignition sysrem (refer to Ensine

Management Sysrems Manual , ISD 4737).
(hl Blocksd cooling sysrem.
(il Resrricted air ilow rhrough matrix.

12. (a) Inadequate oitsuppty.
(bl Low oil levsl in sump (see Secrion Et O).
(c)  D€lecr ive oi lpressure s€!se.
(d) Worn or detecrive oatpunp (se€ Section E1O)
{el Blocked oilpick-up slraine._
(r) D€fective soal(s) on oit pick up assembty.
(9) Defective seal(s) in main oat galeries lcore

plugsl.
(h)  Engine overh€at ins.
(i) Wrong sAecification oil {roo lhan), or wat€r in

13. (a) Leaks lrom fuetsysrem.
(bl Incorrect metering of fuet (reter to

tlgine tlanagemert SystsFs wIanLrar -
TSD 4737).

(cl Block€d air cleaner fitte. (reter ro
frgin6 Managem€-t  Syste{s Manuat -
rsD 4737).

(dl faulry ignition system (ref€r to Engine
Management Sysrems Manuat - TSO 4737].

lel Loss ot engine cylinder compression.
lfl Cylinder he3d gasker(s) teaking.

1 1. Overhealins

12. Low oil pressure

13. Excessive luel consumpiion

2l6A
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i Special torque tightening figures

Section E5 to E10

tntroduction Components used during the manufacture ofthe
This secl lon contains the special torque t ightening vehiclehavedif ferentthreadformations(Metr ic 'UNF,
f igures appl icable to Chapter E. UNC, erc )  Therefore, when f i t t ing nuts, bol ls,  and

For the standa rd torque tightening figu res refer to setscrews it is importa ni to ensu.e that the correci
chapler P. lYpe and size ofrhread formation is used.

1 Setscrew-Mainbear ingcap 79-84 8,0 8,5 5A-62

2 Setscrew Cross bolling

Nm kgfm lbfft

52 56 5,3 5,8 3a-42

3 Nut Big cnd See Secrron
E6

4 castel lat€d nut Oi lpump
intake strainer 0,3 24-30

lbf in

s Setscrcw Cam$hatLgear 22-24 2,3 2,4 16 18

6 Serated nor -Crankshaft
pinion ILH thread) 489 596 50-60 360_4,10

7 Setscrew Tappetblock 11 13 1,1 1.3 8-10

8 Setscrew Distributor
clamp plare Finger t ight ,  p lus hal f  a turn
Natural ly aspjrated engines

9 Selscr€w- Drive plate
tocrankshaft  4a 43 4,0-4,4 29-32

t

l : .

' . t
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I
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Ref.

10

11

' t2

16

Compon6nt

Lock-nut-Al ternator

Nut-Crankshaft

Stud-Crankshafl

Cap nut Bockercover

Setscrew Rockershaft

Sparling plug

55-57

489-596

305 373

kgf m

50-60

31-38

tbltt

40- 42

360 440

225- 275

30,35
lbf in

8- 10

1A 22

20- 22

l

13

11 13

25-30

2

o,4

1,1 1,3

2,5 -3.O

o,2

14

17

i8

Setscrew(2 of f )  Exhaost
manifold (43 and 44lower)
Nalural ly aspiratecl  enqines

Setscrew (14 off) -Exhaust

19 Setscr€w {1€ of f )  Exhaust

Tu rbocha rged engines

2,O - 2,2 14 16

32 33 3,2 3,4 23- 25

' t9-21 2,0 -  2,2 14- 16

19-21

Nut-Cyl inderhead
Stage l
In i t ia l t ightening

Stage 2
Final t ightening

28- 33

6A-74

2,4- 3,4

7,0 -7,6

20-25

50 55

E15-2
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21

22

z)

Componant

Cor€ plug - br6ss

Cor€ plug-slumlnium

Cor€plug-6luminium

Nm

?t-4/J

82-88

55-61

kgfm

3,5-41

8,3-88

5,6-6,2

tbfft

25-30

m-65

,ro-45

24 Plug-Bobbinroroining 6a-74 7 p-7,6

5/8a
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Section E16

Workshop tools

RH 2684 Wing coverset

RH2685 Winscoverl iners

RH7OS4 Valvespringcompressor

RH 7095 Extractor cyl inderl iner

RH7126 Spanner cylindor head nuts

BH72O7 Extraction and insenion tool-inEr
and exhaustvalve guid€6

8H7208 Extracror main bearingcaps
(Cars pr iorto 1989 modelyear)

BH 7498 Extracto'  at tachment-main bearing
caps

8H7825 Reamer- inl€t  and exhaustvalve
guides

RH7A27 Tippedreamer- inletandexhaust
valveguides

RHal4l Extracto. - oil pu m p driven gear

RH 9646 Insenion tool - cra nkshaft rea I seal

RH 9555 Protective sle€ve - crankshaft rear
seal

RH9732 Enginel i f t ing sl ing

RH 9765 Extracto. - front pulley driving flange

4H12054 Extractorandf i t t ingtool-crankshaft
front end stud

RH 12055 Spann€r cra nkshaft se.rated nut
F'H12211 Tensometor-enginedrivebeTts

@
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